Summary -Eight groups of 13-15 female rats were fed purified diets after littering. Four groups received a low protein (8% casein) diet (groups 8) and the others, a normal protein (20% casein) diet (groups 20). Carbohydrates were supplied either as starch (groups S) or as starch plus 40% fructose (groups F). Half the animals received a 0.4% methionine supplementation (groups M). Four or five dams per group were sacrificed on days 2, 7 and 14 after littering.
Introduction
Methionine supplementation of a low protein diet induces an accumulation of neutral lipids, mainly triglycerides, in the liver of growing (Aoyama and Ashida, 1978) and lactating (Leclerc et al., 1985) rats.
This accumulation is also observed with a low protein diet fed to growing (Wiener et al., 1963) and lactating (Leclerc et al., 1985) rats and with a normal protein diet fed to growing (Bacon et al., 1984) rats, when these diets are rich in sucrose or fructose.
It was demonstrated that during growth, methionine supplementation of the diet reduces the plasma threonine content (Moritoki and Yoshida, 1970; McLaughlan, 1979) . This secondary threonine deficiency may be responsible for steatosis (Aoyama et al., 1979) . Actually, threonine supplementation suppresses triglyceride accumulation in the rat liver (Aoyama and Ashida, 1978) .
In 
Methods
The liver and plasma lipids were extracted according to the method of Folch et al. (1957) . Plasma cholesterol esters were separated on silica cartridges (Wang and Peter, 1983) . Liver and plasma neutral lipids (cholesterol esters except for plasma) and phospholipids were also separated on silica cartridges (Juaneda and Rocquelin, 1985 (Dagnelie, 1975) . Means were also compared with Duncan's method (Dagnelie, 1975 (Fig. 1 ).
The variation of dam and young body weights was positively correlated with the diet intake (Fig. 1 ) .
When lowering the dietary protein content from 20 to 8% casein, the plasma levels of triglycerides, cholesterol esters and phospholipids were reduced from day 2 of lactation and did not change afterwards (Table II) .
On day 2 of lactation, the nature of the diet did not affect the liver neutral lipid and phospholipid contents of the dam ( (Leclerc, 1984) . With a normal protein diet there was no difference in the weight of young between the groups. This confirms former results concerning methionine supplementation (Leclerc, 1980) and the nature of dietary carbohydrates (Bouillon and Berdanier, 1983; Lakshmanan et aL, 1983) . However, between days 7 and 14 of lactation, the young of group 20SM showed a more rapid growth rate, probably due to the higher feed intake of the dam from this group. Regardless of the casein content of the diet (8 or 20%), addition of methionine to a starch-based diet (without sucrose or fructose) increased the feed intake of the lactating rat.
During growth, the plasma threonine content is positively correlated with the dietary protein level (Gustafson et al., 1986) . The same phenomenon was observed during lactation from day 2 after littering. However, on day 14, females from groups 8S and 8F showed high plasma levels of this amino acid. Diet intake in dams was clearly decreased, and the growth of the young was sharply reduced; this implies a low milk yield. There was probably an impaired utilization of the free amino acids in the plasma, such as threonine, at the time of protein synthesis in mammary gland : the plasma level of free-threonine was then highly increased in late lactation. In contrast, since milk production increased more markedly than feed intake (Leclerc, 1980) in females of groups 8 SM and 8 FM the utilization of plasma threonine was better and the plasma free-threonine content remained low.
During growth, the plasma triglyceride content is independent of the dietary protein level (Bydlowski et al., 1981 With a low protein diet, this content is increased in late pregnancy (Tournier et aL, 1984) , whereas during lactation it was decreased according to our observations. The nature of dietary carbohydrates had no effect on the plasma triglyceride content during lactation. It has been demonstrated that a sucrose-or fructoserich diet increases this content in male rat or man (Waddell and Fallon, 1973; Hallfrisch et al., 1978) . This fact is due to a sex-difference in the response to dietary carbohydrates (McDonald, 1976 (Leclerc et aL, 1988) confirms this hypothesis.
As in the growing rat (Cohen and Teitelbaum, 1964; Aoyama et al., 1980) , there is an increase in the liver lipid content in the lactating rat when the normal protein diet contains a high proportion of fructose; this is not the case in adult male rat (Herzberg and Rogerson, 1988) .
Both the methionine supplementation of a low protein diet and the presence of sucrose or fructose in a normal protein diet cause an increase in liver lipogenesis (Maeda et al., 1975; Herzberg and Rogerson, 1981; 
